Establishment of the Visceral Embryonic Midline Is a Dynamic Process that Requires Bilaterally Symmetric BMP Signaling.
The vertebrate body plan contains both dorsal and ventral midline structures. While dorsal midline structures have been extensively studied, formation of ventral midline structures, and how they become aligned with the dorsal midline, is a fundamental aspect of vertebrate development that is poorly understood. This study uses the chick dorsal mesentery (DM) as a model for investigating the formation of ventral midline structures. We document formation of the DM by epithelial-to-mesenchymal transition (EMT) and medial ingression of the lateral plate coelomic lining and show that DM positioning is a fundamentally dynamic process regulated by relative levels of bone morphogenetic protein (BMP) signaling in the two sides of the ingressing lateral plate. Disruption of this process causes misalignment of the DM and disturbances during initial stages of lung morphogenesis. Since the dorsal midline is a source of BMP antagonists, these results suggest a mechanism for aligning the dorsal and ventral embryonic midlines.